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Mildews in a 
Snapshot

• True Fungi (Ascomycetes) • Fungus-like organisms (Oomycetes) 
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“water molds”
Pythium

Phytophthora
Downy mildews
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Mildews in a 
Snapshot

• True Fungi (Ascomycetes) 

• obligate biotrophic parasites

• Fungus-like organisms (Oomycetes) 

• obligate biotrophic parasites
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Mildews in a 
Snapshot

• True Fungi (Ascomycetes) 

• obligate biotrophic parasites 

• host-specific

• Fungus-like organisms (Oomycetes) 

• obligate biotrophic parasites 

• host-specific
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Host range of important mildews

Powdery mildew Host(s)

Podosphaera pannosa Rose

Erysiphe syringae Lilac

Golovinomyces magnicellulatus Phlox

Golovinomyces cichoracearum Rudbeckia
many Asteraceae

Podosphaera xanthii
Calibrachoa
Verbena
Petunia

Downy mildew Host(s)

Peronospora sparsa Rose

Peronospora lamii

Coleus
Salvia
Mint
Dead nettle

Plasmopara halstedii
Rudbeckia
Sunflower
+35 Asteraceae genera

Plasmopara obducens Impatiens
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Mildews in a 
Snapshot

• True Fungi (Ascomycetes) 

• obligate parasites

• host-specific

• powdery sporulation on top side 
of leaf (most) and underside (less)

• Fungus-like organisms (Oomycetes) 

• obligate parasites

• host-specific

• downy sporulation on underside of 
leaf only
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M ary Ann Hansen, V irg in ia  Po ly techn ic Institu te  and  S ta te  University , Bugw ood .org

Chlorosis 

Powdery mildew
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E lizabeth Bush , V irg in ia  Po ly techn ic Institu te  and  S ta te  University , Bugw ood .org

Powdery mildew
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E lizabeth Bush , V irg in ia  Po ly techn ic Institu te  and  S ta te  University , Bugw ood .org
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Powdery mildew
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M argery  Daughtrey , Corne ll U n iversity , Bugw ood .org

Powdery mildew
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Chains of sporesPowdery mildew
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fruiting bodies

Powdery mildew
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Tom  C resw e ll, Purdue  University , Bugw ood .org

Coleus

large brown blotches on leaves

Downy mildew
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Downy mildew
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Buddleia Downy mildew
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RoseDowny mildew
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Downy mildew Salvia
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M ary Ann Hansen, V irg in ia  Po ly techn ic Institu te  and  S ta te  University , Bugw ood .org

Phlox
Downy mildew
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Downy mildew
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Downy mildew
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From  “D isea ses o f Herbaceous Perenn ia ls” , APS  Press

Downy mildew
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Downy mildew
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Downy mildew
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sporangium
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sporangium releasing zoospores
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M ary Ann Hansen, V irg in ia  Po ly techn ic Institu te  and  S ta te  University , Bugw ood .org
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Mildews in a 
Snapshot

• True Fungi (Ascomycetes) 

• obligate parasites

• host-specific

• powdery sporulation on top side 
of leaf (most) and underside (less)

• prefer moderate temperatures 
(70-80°F)

• Fungus-like organisms (Oomycetes) 

• obligate parasites

• host-specific

• downy sporulation on underside of 
leaf only

• prefer cooler temperatures (58-
72°F)
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Mildews in a 
Snapshot

• True Fungi (Ascomycetes) 

• obligate parasites

• host-specific

• powdery sporulation on top side 
of leaf (most) and underside (less)

• prefer moderate temperatures 
(70-80°F)

• high humidity (>85%)

• Fungus-like organisms (Oomycetes) 

• obligate parasites

• host-specific

• downy sporulation on underside of 
leaf only

• prefer cooler temperatures (58-
72°F)

• high humidity (>85%)
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Mildews in a 
Snapshot

• True Fungi (Ascomycetes) 

• obligate parasites

• host-specific

• powdery sporulation on top side 
of leaf (most) and underside (less)

• prefer moderate temperatures 
(70-80°F)

• high humidity (>85%)

• leaf wetness has negative impact 
on spore germination

• Fungus-like organisms (Oomycetes) 

• obligate parasites

• host-specific

• downy sporulation on underside of 
leaf only

• prefer cooler temperatures (58-
72°F)

• high humidity (>85%)

• leaf wetness needed for spore 
dispersal and germination
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Mildews in a 
Snapshot

• True Fungi (Ascomycetes) 

• obligate parasites

• host-specific

• powdery sporulation on top side 
of leaf (most) and underside (less)

• prefer moderate temperatures 
(70-80°F)

• high humidity (>85%)

• leaf wetness has negative impact 
on spore germination

• reduce aesthetic appeal but 
generally don’t cause plant death

• Fungus-like organisms (Oomycetes) 

• obligate parasites

• host-specific

• downy sporulation on underside of 
leaf only

• prefer cooler temperatures (58-
72°F)

• high humidity (>85%)

• leaf wetness needed for spore 
dispersal and germination

• can cause plant death very quickly 
following symptoms onset
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Photo courtesy  M. Daughtrey, Cornell University

Downy mildew of impatiens

9/15/2011
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Photo courtesy  M. Daughtrey, Cornell University

Downy mildew of impatiens

10/11/2011
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Pho to  courte sy , Co leen W arfie ld , Ba ll

Downy mildew of impatiens
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Mildews in a 
Snapshot

• True Fungi (Ascomycetes) 

• obligate parasites

• host-specific

• powdery sporulation on top side 
of leaf (most) and underside (less)

• prefer moderate temperatures 
(70-80°F)

• high humidity (>85%)

• leaf wetness has negative impact 
on spore germination

• reduce aesthetic appeal but 
generally don’t cause plant death

• fungicides can be applied at first 
signs of disease

• Fungus-like organisms (Oomycetes) 

• obligate parasites

• host-specific

• downy sporulation on underside of 
leaf only

• prefer cooler temperatures (58-
72°F)

• high humidity (>85%)

• leaf wetness needed for spore 
dispersal and germination

• can cause plant death very quickly 
following symptoms onset

• necessary to prevent disease with 
fungicides

POWDERY MILDEWS DOWNY MILDEWS
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Powdery mildew 
MANAGEMENT

• Maintain good air circulation and minimize shading
• Plant in sunny locations and do not crowd plants
• Thin out a fifth of the stems to improve air 

movement

• Water inhibits spore germination
• overhead watering during the day with low RH

• Reduce overwintering inoculum through removal of 
infected leaves and stems each autumn

• Use resistant varieties

• If relying on fungicides, stretch application interval 
depending on environmental conditions
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Downy mildew 
MANAGEMENT

• Keep plants dry

• Increase air circulation around plants by thinning 
and pruning to keep RH low

• Scout plants carefully for symptoms of the disease 
especially the undersides of leaves 
• Immediately remove and discard infected plants 

and plant debris
• Use resistant cultivars when available
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Foliar nematodes

• Microscopic roundworms 

• Migratory, endo- and ecto-parasitic 
• Migrate up the plant through a film of 

water 
• Feed on aboveground plant parts 

causing injury to leaves, buds and 
young stems
• Enter the leaves through stomata or 

other natural openings

• Injury bounded by major veins in leaf
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Jonathan D. Eisenback, Virginia Polytechnic Institute and State University, Bugwood.org
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45

A lan W indham , University  o f Tennessee , Bugw ood .org

tattered appearance
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Jona than D . E isenback , V irg in ia  Po ly techn ic Institu te  and  S ta te  University , Bugw ood .org
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Pho to  courte sy  o f M e lod ie Putnam , O regon S ta te  University
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Karen Snover-C lift, Corne ll U n iversity , Bugw ood .org
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Foliar nematodes 
MANAGEMENT
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Fire

• Caused by Botrytis tulipae

• Most important disease of tulips

• Attack all parts of the plant

• Can cause total loss of flower crop
• Increasing damage in landscape beds year after 

year
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Departm ent o f P lant Pa tho logy , N orth Caro lina  S ta te  University , Bugw ood .org

“fire heads”

52

M ary Ann Hansen, V irg in ia  Po ly techn ic Institu te  and  S ta te  University , Bugw ood .org
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Departm ent o f P lant Pa tho logy , N orth Caro lina  S ta te  University , Bugw ood .org

Sandra  Jensen , Corne ll U n iversity , Bugw ood .org

54



3/3/21

10

C lem son University  - USDA  Coopera tive  Ex tension S lide  Serie s, Bugw ood .org
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M ary Ann Hansen, V irg in ia  Po ly techn ic Institu te  and  S ta te  University , Bugw ood .org
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Departm ent o f P lant Pa tho logy , N orth Caro lina  S ta te  University , Bugw ood .org
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Sandra  Jensen , Corne ll U n iversity , Bugw ood .org
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Sandra  Jensen , Corne ll U n iversity , Bugw ood .org
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Departm ent o f P lant Pa tho logy , N orth Caro lina  S ta te  University , Bugw ood .org
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Fire -
MANAGEMENT

• Plant only healthy-looking bulbs

• Select planting sites with good air and soil 
drainage
• Avoid replanting tulips in same bed -

recommended every 3 years
• Avoid heavy mulching

• Avoid high rates of N fertilizer
• Avoid overwatering
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Questions?

u.osu.edu/handlab

u.osu.edu/ornamentaldiseasefacts
@PrettyPlantsDoc
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